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A B S T R A C T

The experience of patients living with cancer and being treated with chemotherapy often includes
the symptoms of nausea and vomiting. To provide a framework for high-quality management of
these symptoms, we developed a set of key targeted evidence-based standards through an
iterative process of targeted systematic review, development, and refinement of topic areas and
standards and consensus ratings by a multidisciplinary expert panel as part of the RAND Cancer
Quality–Assessing Symptoms Side Effects and Indicators of Supportive Treatment Project. For
nausea and vomiting, key clinical standards included screening at the initial outpatient and
inpatient visit, prophylaxis for acute and delayed emesis in patients receiving moderate to highly
emetic chemotherapy, and follow-up after treatment for nausea and vomiting symptoms. In
addition, patients with cancer and small bowel obstruction were examined as a special subset of
patients who present with nausea and vomiting. The standards presented here for preventing and
managing nausea and vomiting in cancer care should be incorporated into care pathways and
should become the expectation rather than the exception.

J Clin Oncol 26:3903-3910. © 2008 by American Society of Clinical Oncology

INTRODUCTION

Nausea and vomiting are common symptoms in
cancer patients as a result of either treatment-related
toxicity or complications directly or indirectly re-
lated to the cancer. Regardless of the etiology, the
symptoms of nausea and vomiting can interfere
with patients’ nutritional status and their enjoyment
of eating and drinking and can significantly impact
their quality of life. We are increasingly learning how
to effectively prevent and manage such episodes;
therefore, nausea and vomiting need to be appropri-
ately prevented, screened, assessed, treated, and fol-
lowed up to ensure the best possible care.

In cancer patients receiving chemotherapy,
the incidence, prevalence, and severity of nausea
and vomiting are related to several factors, most
notably the emetic risk of the chemotherapy (re-
lated to the specific drug, dose, schedule, and
route of administration) and patient variability.
Overall, approximately 70% to 80% of cancer pa-
tients on chemotherapy experience nausea and/or
vomiting.1 Moreover, a negative experience with
these symptoms leads to the subsequent impact of
10% to 44% of patient experiencing anticipatory
nausea and/or vomiting.2,3

There are many types of neuroreceptors that
are involved in the emetic response, including sero-
tonin (5-hydroxytryptamine-3 [5-HT3]), dopa-

mine, corticosteroid, and neurokinin-1 receptors;
therefore, antiemetic agents often target different
neuroreceptors and can behave synergistically when
used in combination.4 Without the use of prophy-
lactic antiemetic therapy, some highly emetic types
of chemotherapy, such as cisplatin, would almost
universally result in nausea and/or vomiting, but
with the use of optimal antiemetic therapy, clini-
cians can reduce the prevalence to approximately
25% of patients on highly emetic therapy.5,6 There-
fore, appropriate pharmacologic prevention and
management are essential.

Nausea and vomiting also occur in cancer pa-
tients not receiving chemotherapy or radiation, of-
ten as a result of disease involving the GI tract or
abdomen. Malignant bowel obstruction is also com-
mon, particularly in advanced colorectal and ovar-
ian cancer, and was addressed in detail as part of this
project. Other common causes include constipa-
tion; dysmotility, which may be related to use of
opioids or medications with anticholinergic proper-
ties; brain metastases; metabolic abnormalities, such
as hypercalcemia; medication adverse effects; and
gastric outlet obstruction. A review found rates of
nausea and vomiting ranging from 4% to 44%, de-
pending on cancer site and stage of disease.7

We undertook a research project to define
quality standards for supportive cancer care. To do
so, we attempted to define what research evidence,
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clinical expertise, and consensus about the prevention and manage-
ment of nausea and vomiting would support a minimum set of prac-
tices that would be required as part of good care. This article presents
a clinical review and summary of clinical practice recommenda-
tions that supports the need for minimum standards in oncology
practices to routinely address symptoms of nausea and vomiting in
patients as a result of either chemotherapy or other causes, such as
bowel obstruction.

METHODS

This report is part of the RAND Cancer Quality–Assessing Symptoms Side
Effects and Indicators of Supportive Treatment Project, which was conducted
from October 2007 to October 2008. This project developed an evidence-
based, clinically useful set of tools that can be feasibly measured using medical
charts to evaluate critical aspects of supportive cancer care practice. First, we
conducted targeted systematic reviews to augment previously published re-
views.8,9 Then, a five-clinician team including experts in oncology, palliative
medicine, and ethics prioritized symptoms related to cancer, treatment-
related toxicities, and information and care planning needs for quality indica-
tor development. Nausea and vomiting was identified as a priority on the basis
of its prevalence, likely impact on patient and family quality of life, existing
indicators, and the strength of medical evidence. For the consensus rating
process, we requested nominations for nine expert panelists from major pro-
fessional societies representing medical oncology, nursing, and social work
and from our advisory group. The panelists represented geographically diverse
academic and community settings. Panelists reviewed supporting evidence
and rated validity and feasibility (for obtaining information from medical
records) for each proposed indicators on a 9-point scale. Next, panelists met
for review of the ratings and further discussion and then rated the indicators a
second time. Of the 19 quality indicators for nausea and vomiting submitted to
the expert panel, 16 were rated as valid and feasible, supporting the notion that
they represent minimum standards of care.

This report describes the evidence related to such quality indicators for
nausea and vomiting. Articles were identified through MEDLINE, the Co-
chrane Database of Systematic Reviews, Cochrane Database of Abstracts of
Reviews of Effects, and the Cochrane Register of Clinical Trials (1997 to 2007).
We limited searches to English language, using terms combined with each
topic area (detailed search strategies are provided in Appendix Table A1,
online only). To enrich the literature review, we searched for earlier citations
selectively. In addition to relevant material from previous systematic reviews,
we evaluated guidelines and quality indicators published after 2004 using the
National Guideline Clearinghouse, National Quality Measures Clearinghouse,
and Web sites of professional societies, medical organizations, and patient
advocacy groups. Google searches made use of key words related to potential
indicator topics. In the following sections, we summarize the findings by
subcategories of care for nausea and vomiting.

SCREENING

A large, multicenter prevalence study found the highest rates of nausea
and vomiting among palliative care patients with advanced cancers
that affect the GI tract or abdomen, including gynecologic (42%),
gastric (36%), esophageal (26%), and colorectal cancer (22%). Rates
were also notable among other palliative care cancer patients (eg, 14%
in lung cancer).7 In addition, a recent systematic review of 44 studies,
with a total of 25,074 patients with incurable cancer, demonstrated the
prevalence of nausea and vomiting to be 31% and 20%, respectively.10

Evidence regarding rates of nausea and vomiting specifically with
chemotherapy is covered in the following section. Nausea and vomit-

ing are a standard part of the palliative care assessment as recom-
mended by cancer palliative care clinical practice guidelines.11 In
summary, given the prevalence of nausea and vomiting, experts agree
that it is prudent to routinely assess these symptoms at every outpa-
tient visit and within 24 hours after an inpatient admission (Table 1).

PROPHYLAXIS

Developing and defining precise emetic risk categories is a challeng-
ing effort given the diversity of chemotherapy options and combi-
nations and the individual patient characteristics that mitigate the
risk. Efforts were made to develop emetic classifications that ac-
counted for drug dose and route/rate of administration,12 and the
combination of systematic reviews and expert panels translated
these efforts into a working classification that was incorporated
into consensus and clinical practice guidelines in 1998 (revised in
2006) for both the American Society of Clinical Oncology
(ASCO)13 and the Multinational Association of Supportive Care in
Cancer (MASCC).8,9,14 The emetic risk categories are as follows:
high (� 90% emetic risk), moderate (� 30% to 90% emetic risk),
low (10% to 30% emetic risk), and minimal (� 10% emetic risk).
The recent consensus and clinical practice guidelines make anti-
emetic recommendations based on these risk categories. However,
there is little in the way of stratification of emetic risk in terms of
patient age, coexisting illnesses, polypharmacy, or the use of to-
bacco or ethanol.

An important consideration is the lack of practical tools to im-
plement routine screening for emetic risk. Determining and docu-
menting the emetic risk, given the diversity of combination
chemotherapy and the heterogeneity of the cancer patient population,
may be too time consuming for an individual clinician to carry out in
practice. Nevertheless, there are important steps that clinicians can
take to prevent nausea and vomiting.

In summary, providers should evaluate the emetic potential of
every regimen and target high- and medium-risk situations for pre-
vention, although documentation of emetic risk for every regimen
may be impractical (Table 1).

HIGH EMETIC POTENTIAL

Until 2003, the standard antiemetic therapy for chemotherapy with
high emetic risk was a combination of a 5-HT3 receptor antagonist
and dexamethasone. For our study, we examined four randomized
studies (one phase II study and three phase III studies) that have
addressed the addition of aprepitant to the standard regimen.
These studies compared a three-drug regimen of a 5-HT3 receptor
antagonist, dexamethasone, and selective neurokinin-1 receptor
blocker (aprepitant) with a two-drug regimen consisting of just a
5-HT3 receptor antagonist and dexamethasone alone in the setting
of cisplatin-based chemotherapy. These studies all showed a signif-
icant reduction in acute (day 1) emesis (7% to 17% in three-drug
arm v 19% to 33% in two-drug arm; P � .001).5,6,15,16 Pooled
results from two of these randomized phase III trials demonstrated
that patients without acute emesis (day 1) were 15% less likely to

Naeim et al

3904 © 2008 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY



have delayed emesis (P � .01). Moreover, there was an improve-
ment in quality of life using a functional living index, with 74% of
patients in the aprepitant arm reporting minimal or no impact on
daily life as a result of nausea or vomiting compared with 64% of
patients in the control arm (P � .01).17,18 Moreover, the data
suggested that aprepitant negates the adverse prognostic factor of
sex (women having a higher likelihood of emesis) in patients
receiving highly emetic chemotherapy.19 As a result, a three-drug
regimen including single doses of a 5-HT3 receptor antagonist,
dexamethasone, and selective neurokinin-1 receptor blocker ad-
ministered before highly emetic chemotherapy has been incorpo-
rated into both the MASCC and ASCO guidelines (Table 2).8,9

In addition, these randomized studies addressed the role of
aprepitant in prophylaxis of delayed (day 2 to 4 or 5) emesis. Two
phase III, multicenter, randomized, placebo-controlled trials were
performed comparing the two-drug regimen of the selective
neurokinin-1 receptor blocker aprepitant plus dexamethasone on
subsequent postchemotherapy days versus dexamethasone alone.
These individual studies and a pooled analysis demonstrated that the
two-drug arm with aprepitant had significant reduction in delayed
emesis compared with the dexamethasone arm (24% to 32% in two-
drug arm v 45% to 53% in dexamethasone arm; P � .001).5,6,17,18

Moreover, there was an improvement in quality of life using a func-
tional living index, with 74% of patient in the aprepitant arm reporting
minimal or no impact on daily life as a result of nausea or vomiting
compared with 64% of patients on the control arm (P � .01). The

third randomized phase III controlled study compared postchemo-
therapy aprepitant plus dexamethasone with 5-HT3 plus dexa-
methasone and demonstrated that the aprepitant arm was still
superior for delayed protection against emesis (21% with emesis v
36%, respectively; P � .001).16 As a result, a two-drug regimen
including dexamethasone and a selective neurokinin-1 receptor
blocker administered on days 2 and 3 after highly emetic chemo-
therapy has been incorporated into both the MASCC and ASCO
guidelines (Table 2).8,9

In summary, extensive evidence and experts support the use of
a three-drug regimen for the prevention of acute emesis in highly
emetic regimens as a minimum standard of care and the use of a
two-drug regimen for the prevention of delayed emesis in such
regimens (Table 1).

MODERATE EMETIC RISK IN BREAST CANCER TREATMENT
WITH ANTHRACYCLINES

Until recently, the standard antiemetic therapy for chemotherapy
with moderate emetic risk was a combination of a 5-HT3 receptor
antagonist and dexamethasone. In a randomized, controlled,
double-blind, phase III study of 866 patients undergoing anthra-
cycline and cyclophosphamide treatment for breast cancer, pa-
tients in the experimental arm were treated with a three-drug
regimen (with aprepitant) on day 1 and with aprepitant alone on

Table 1. Recommendations for Managing Nausea and Vomiting in Cancer Patients

Recommendation

Evidence

Literature� Guidelines† Panel‡

Screening
Assess for nausea and vomiting at every outpatient visit and within 24 hours of an inpatient visit on all cancer patients III Yes Yes

Prophylaxis
Evaluate the emetic potential of every chemotherapy regimen and target high and medium emetic risk situations for

prevention
III Yes No

Prophylaxis: high emetic risk
Use aprepitant in a three-drug regimen to prevent acute emesis and in a two-drug regimen to prevent delayed emesis I Yes Yes

Prophylaxis: breast cancer patients on anthracyclines
Use aprepitant in a three-drug regimen to prevent acute emesis and in a two-drug regimen to prevent delayed emesis I Yes Yes

Prophylaxis: moderate emetic risk
Use a two-drug regimen (5-hydroxytryptamine-3 receptor antagonist and dexamethasone) to prevent acute emesis and

either one of these two drugs to prevent delayed emesis
I Yes Yes

Prophylaxis: low emetic risk
Use dexamethasone, if clinically appropriate, to prevent acute emesis I Yes No

Prophylaxis: nonpharmacologic
Consider electroacupuncture if technique is available and performed by a capable operator I No No

Postchemotherapy follow-up
Provide some form of mutually understood communication plan to the patient for reporting acute symptoms III No Yes

Treatment of nausea and vomiting
Present alternative treatment options to a patient with persistent symptoms within 1 month in outpatient setting and

within 48 hours within an inpatient setting
III Yes Yes

Bowel obstruction
Treat with one of these approaches (surgery, stenting, decompression percutaneous gastrostomy tube, nasogastric

tube, or octreotide) during an admission, and then assess within 48 hours if the approach is effective or not
I-III Yes Yes

�Level I: randomized clinical trials; level II: nonrandomized controlled trials, cohort or case analysis, or multiple time series; level III: textbooks, opinions, and
descriptive studies.

†Guidelines sources include National Comprehensive Cancer Network, American Society of Clinical Oncology, Antiemetic Subcommittee of the Multinational
Association of Supportive Care in Cancer, and Cancer Care Ontario.

‡Panelists reviewed supporting evidence and rated validity and feasibility (for obtaining information from medical records) for each recommendation.
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days 2 and 3. The control arm was treated with a two-drug regimen
(without aprepitant) on day 1 and with only a 5-HT3 receptor
antagonist on days 2 and 3. The use of aprepitant in the experimen-
tal arm decreased day 1 to 5 emesis compared with the control arm
(24% with emesis v 41%, respectively; P � .001).24 This benefit also
translated into a quality-of-life benefit using a functional living
index, which demonstrated that 63.5% of patients on aprepitant
had no or minimal impact on daily life compared with 55.6% of
patients on the 5-HT3 arm (P � .019). This study was extended to
compare the treatment arms over four cycles of treatment. The
treatment advantage of aprepitant was not only maintained but
slightly increased in cycles 2, 3, and 4 of chemotherapy.20 As a
result, both the MASCC and ASCO guidelines recommend a three-
drug regimen including single doses of a 5-HT3 receptor antago-
nist, dexamethasone, and selective neurokinin-1 receptor blocker
in breast cancer patients undergoing treatment with an anthracy-
cline and cyclophosphamide (Table 2).8,9

In summary, evidence and experts support the use of aprepitant
to prevent acute and delayed emesis in breast cancer patients on
anthracycline and cyclophosphamide chemotherapy (Table 1).

MODERATE EMETIC RISK

Initially, the use of 5-HT3 receptor antagonists and dexamethasone
was used to treat highly emetogenic chemotherapy.25 Subsequently,
5-HT3 receptor antagonists have been studied with regard to moder-

ately emetic chemotherapy. A randomized phase III clinical study in
patients receiving cyclophosphamide showed that 5-HT3 receptor
antagonists are better than placebo in preventing emesis (34% v 88%,
respectively; P � .001).21 A subsequent meta-analysis examined 11
randomized trials (including the aforementioned trial) that used
5-HT3 receptor antagonists with moderately emetic chemotherapy;
the meta-analysis demonstrated that the risk of acute emesis was
decreased with the use of 5-HT3 receptor antagonists (odds ratio �
0.47; 95% CI, 0.39 to 0.58) and that the risk was further reduced when
drugs in this class were combined with dexamethasone (Table 2).22

There are now six drugs in the class of 5-HT3 receptor antagonists
(dolasetron, granisetron, ondansetron, palonosetron, ramosetron,
and tropisetron). Multiple randomized trials have been performed
that have demonstrated that these agents are generally equivalent in
both antiemetic activity and safety.26 Meta-analyses and additional
randomized phase III clinical trials that have compared agents in this
drug class have demonstrated similar efficacy.27,28 One of the most
recent drugs in this class has been intravenous palonosetron, which
has both a longer half-life and a higher binding affinity to the 5-HT3

receptor. Although there is a suggestion that this new agent may be
superior to others in its class, the randomized trials were designed
to demonstrate noninferiority rather than superiority. Both the
MASCC and ASCO guidelines do not recommend one 5-HT3

agent over another.8,9

Previous recommendations by MASCC and ASCO13,14 for pro-
phylaxis against delayed emesis from chemotherapy of moderate

Table 2. Summary of Prophylaxis Trials

Emetic Potential
% of Patients
With Emesis P Study

High emetic potential: � 90% risk
Acute: day 1

5-HT3 antagonist, dexamethasone, aprepitant 7-17 � .001 Hesketh et al5; Poli-Bigelli et al6; Navari et al15;
Schmoll et al16

5-HT3 antagonist, dexamethasone 19-33
Delayed: days 2-4

Dexamethasone, aprepitant 24-32 � .001 Hesketh et al5; Poli-Bigelli et al6; Warr et al17;
de Wit et al18

Dexamethasone 45-53
Dexamethasone, aprepitant 21 � .001 Schmoll et al16

5-HT3 antagonist, dexamethasone 36
Moderate emetic potential: breast cancer with anthracycline

Acute and delayed: days 1-5
5-HT3 antagonist, dexamethasone, and aprepitant on day 1 followed by

aprepitant alone on days 2 and 3
24 � .001 Herrstedt et al20

5-HT3 antagonist and dexamethasone followed by 5-HT3 antagonist
alone on days 2 and 3

43

Moderate emetic potential: 30%-90% risk
Acute: day 1

5-HT3 antagonist 34 � .001 Cubeddu et al21

Placebo 88
5-HT3 antagonist plus dexamethasone 25 � .001 Jantunen et al22

5-HT3 antagonist 60
Delayed: days 2-4

Dexamethasone 13 � .02 The Italian Group for Antiemetic Research23

Placebo 23
5-HT3 antagonist plus dexamethasone 8 NS The Italian Group for Antiemetic Research23

Dexamethasone 13

Abbreviations: 5-HT3, 5-hydroxytryptamine-3; NS, not significant.
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emetic risk included not only single-agent dexamethasone and a
5-HT3 receptor antagonist, but also the combination of the two. The
superiority of dexamethasone over placebo in preventing delayed
emesis in patients receiving moderately emetogenic chemotherapy
has been demonstrated in previous randomized phase III trials.29 The
data with respect to 5-HT3 antagonists are mixed. A meta-analysis of
eight randomized placebo-controlled trials evaluating the use of
5-HT3 antagonists to prevent delayed emesis after moderately emetic
chemotherapy showed only a minimal reduction in relative risk (RR)
of emesis (RR�0.92, P� .016),30 and subsequent analysis casts doubt
on the cost-effectiveness of using 5-HT3 receptor antagonists for the
prevention of delayed emesis.31

One of the larger studies included in the meta-analysis discussed
earlier was a three-arm, phase III, randomized controlled trial (RCT)
that compared placebo versus dexamethasone versus dexamethasone
plus a 5-HT3 antagonist. This trial demonstrated that dexamethasone
was superior to placebo in decreasing delayed emesis (87% v 77%,
respectively; P � .02), but that dexamethasone plus 5-HT3 antagonist
was not superior to dexamethasone alone (92% v 87%, respectively),
and the combination was associated with more constipation.23 A
recent phase III RCT compared dexamethasone versus a 5-HT3 antag-
onist and demonstrated equivalency with respect to both control of
emesis and quality of life from nausea and vomiting symptoms (Table
2).32 The MASCC recommendations indicate that, for the prevention
of emesis in this category, dexamethasone is the preferred agent, with
5-HT3 antagonists as an alternative, whereas the ASCO guidelines
recommend both equally.8,9

In summary, extensive evidence and experts support the use of
a two-drug regimen for the prevention of acute emesis in moder-
ately emetic regimens and the use of either dexamethasone or a
5-HT3 antagonist for the prevention of delayed emesis in such
regimens (Table 1).

LOW EMETIC RISK

There are no RCTs looking at the appropriate antiemetic therapy
with chemotherapy of low emetic risk. The recommendation to use
dexamethasone is based on the substantial evidence of the benefits
of this agent with regard to controlling chemotherapy-induced
nausea and vomiting in moderate to highly emetic chemotherapy.
A meta-analysis of 32 RCTs involving 5,613 patients demonstrated
that dexamethasone was superior to placebo or no treatment for
complete protection from acute emesis (odds ratio � 2.22; 95% CI,
1.89 to 2.60)33 and for complete protection from delayed emesis
(odds ratio � 2.04; 95% CI, 1.63 to 2.56).34 As a result of the
effectiveness of dexamethasone, expert panels have reached mod-
erate consensus regarding this agent with chemotherapy regimens
of low emetic risk, and this recommendation has been included in
both the MASCC and ASCO guidelines.8,9

In summary, although there may be evidence to support the use
of dexamethasone for the prevention of acute emesis in low emetic
regimens, experts believe that clinicians should make the decision
based on the specific chemotherapy being used and the characteristics
of the patient (Table 1).

NONPHARMACOLOGIC PROPHYLAXIS

There are a variety of acupuncture-point stimulation techniques that
have been examined in treating chemotherapy-induced nausea, vom-
iting, or both. These techniques include methods that involve needles,
electrical stimulation, magnets, or acupressure. Compared with phar-
macologic therapy, the number of randomized trials and the number
of patients for which these nonpharmacologic therapies have evalu-
ated are limited. A recent systematic review and meta-analysis exam-
ined 11 RCTs pooling 1,247 patients.35 The use of acupuncture-point
stimulation of all methods (needles � acupuncture; electrical stimu-
lation plus needles � electroacupuncture; electronic stimulation plus
pressure but no needles � noninvasive electrostimulation; or pressure
but no needles � acupressure) reduced the incidence of acute emesis
(RR � 0.82; 95% CI, 0.69 to 0.99; P � .04) but not the symptom of
acute or delayed nausea compared with controls. By modality,
stimulation with needles reduced the proportion of acute vomiting
(RR � 0.74; 95% CI, 0.58 to 0.94; P � .01) but not acute nausea
severity. Moreover, it seems that the major effect was a result of
electroacupuncture (RR � 0.76; 95% CI, 0.60 to 0.97; P � .02) rather
than manual acupuncture. Acupressure reduced the acute nausea
severity but not acute vomiting. Noninvasive electrostimulation was
not beneficial.36,37

One of the larger RCTs examined the combination of electroa-
cupuncture and traditional antiemetic therapy in 104 high-risk
breast cancer patients receiving high-dose chemotherapy. This trial
demonstrated that the addition of electroacupuncture significantly
(P � .001) decreased the number of emesis episodes (five episodes)
over a 5-day period compared with either minimal needling (10 epi-
sodes) or pharmacology alone (15 episodes).38 The use of nonphar-
macologic modalities has not been adopted and incorporated yet into
the MASCC or ASCO guidelines. Some considerations that weigh on
whether clinicians should be expected to use acupuncture include the
facts that the competency in the use of these nonpharmacologic tech-
niques is variable and difficult to assess by referring physicians and that
electroacupuncture is not readily available in all geographic areas.

In summary, evidence supports electroacupuncture by clini-
cians competent in its administration for chemotherapy-induced
nausea (Table 1).

FOLLOW-UP

As indicated in the previous section, there is a substantial likeli-
hood of acute nausea and vomiting even with optimal antiemetic
therapy. For example, with highly emetic chemotherapy regimens,
approximately 11% to 17% of patients still have acute emesis even
with a three-drug regimen, and approximately 25% to 32% of
patients still have delayed emesis even with an optimal two-drug
regimen.5,6 Defining the minimum standard for appropriate
follow-up of patients at risk for nausea and vomiting is challenging.
Some advocates may feel that the responsibility for follow-up falls
on the shoulders of the health provider, whereas others may feel
that the patient should be responsible for reporting an adverse
symptom or complication from therapy.

In summary, experts feel that providing some form of mutually
understood communication plan between the health care professional
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and patient for reporting acute symptoms is an integral part of pro-
viding patient care (Table 1).

MULTIPLE OPTIONS TO TREAT NAUSEA AND VOMITING

There are many pharmacologic options that may improve nausea
and vomiting in cancer patients. A systematic review of antiemetics
for nausea in advanced cancer39 included RCTs comparing meto-
clopramide with placebo that found that metoclopramide was
superior and an RCT comparing ondansetron with metoclopra-
mide that found no difference. Response rates in these RCTs were
low (23% to 36% for nausea and 18% to 52% for vomiting). Other
antiemetics had only weak evidence from uncontrolled studies or
case series, or there was no evidence. A systematic review of the use
of haloperidol for nausea and vomiting in palliative care40 found
only uncontrolled case series and case reports. We found one
additional RCT, which studied the addition of dexamethasone to
metoclopramide for nausea in advanced cancer in 51 patients,41

that found no significant benefits for any symptoms. A systematic
review of the adverse effects of opioids, including in cancer-related
pain, found six RCTs. Three of these trials addressed currently
available antiemetics for opioid-induced nausea and vomiting,
including droperidol, ondansetron, and cyclizine, which all dem-
onstrated significant efficacy compared with placebo.42 MASCC,
ASCO, and the National Comprehensive Cancer Network guide-
lines recommend multiple options to treat nausea and vomiting in
the cancer patient.8,9,11

In summary, evidence and experts support a multitude of alter-
natives for managing nausea and vomiting. As such, alternative treat-
ment options should be presented to a patient with persistent
symptoms within 1 month in outpatient setting and within 48 hours
within an inpatient setting (Table 1).

BOWEL OBSTRUCTION: A SPECIAL CASE

Malignant bowel obstruction is common in advanced cancer, espe-
cially in ovarian and colorectal cancers. Moreover, individuals with
malignant bowel obstruction often have pain, nausea, and vomiting.
Emergency surgical intervention is not generally necessary but is often
appropriate in patients with a reversible cause, good performance
status, and lack of complicating factors; stents are an appropriate
alternative in many situations. Given the role of complicating factors
in causing symptoms, obstruction may reverse spontaneously or with
medical treatment, and a trial may be warranted before more invasive
treatment is initiated. A variety of symptomatic approaches have also
been used for patients with obstruction judged to be inoperable or
who would be at high surgical risk.43 Patients with symptomatic ma-
lignant bowel obstruction should be offered at least one of the follow-
ing treatments during admission: surgery, stenting, decompression
percutaneous gastrostomy tube, nasogastric tube, or octreotide.

A systematic review through 2005 of studies comparing stenting
with surgery for malignant large bowel obstruction identified 10 stud-
ies, including two RCTs, but none evaluated quality of life or long-
term symptom management as an outcome.44 We identified no
additional RCTs. A systematic review of stenting45 found 32 case series

with a total of 606 patients; placement was successful in 97% of
patients, and resolution of symptoms was described in 89% of these
patients. There were severe complications in 1%, stent migration in
5%, and obstruction in 18%.

A 1999 Cochrane review identified 24 retrospective and one
prospective case series of surgery.46 There was marked variability in
the denominators and in how symptom control was defined and
measured; reports of symptom control, found in 12 studies, ranged
from 42% to 80%, and rates of recurrent obstruction, reported in 13
studies, ranged from 10% to 15%. With respect to surgery, we found
no clinical trials, but the 2001 European Association for Palliative Care
clinical practice guideline recommended that surgery not be con-
ducted in patients with poor prognostic indicators, such as massive
ascites, poor performance status, or poor nutritional status; 30-day
mortality in the 24 case series cited by the guideline ranged from
9% to 41%.43

For placement of a decompression percutaneous endoscopic
gastrostomy tube, although we identified no clinical trials, numer-
ous case series cited in the European Association for Palliative Care
review43 describe high rates of symptom resolution; for example,
one study47 described successful placement in 21 of 22 referred
patients with complete resolution of nausea and vomiting; in an-
other study,48 successful placement was possible in 32 of 34 re-
ferred patients, 84% of patients had symptomatic relief, and there
were no major complications.

One clinical practice guideline on octreotide, based on a system-
atic literature review updated through 2004, recommended the use of
octreotide in patients with inoperable bowel obstruction.49 The review
identified two RCTs, and we identified one additional RCT in our
search; all three studies compared octreotide with hyoscine. The larg-
est RCT50 enrolled 68 terminally ill cancer patients judged inappropri-
ate for surgery (maximum survival was 61 days). Both groups received
chlorpromazine and either morphine or fentanyl. There was a signif-
icantly greater decrease in nausea and vomiting, fatigue, and anorexia
in the octreotide group compared with the hyoscine group (P � .05),
although there was no significant difference in pain. An additional
RCT enrolled 18 patients, 15 of whom had data available for
analysis.51 There were significant reductions in vomiting at 24 and
48 hours (P � .01) and nausea at 48 and 72 hours (P � .03) between
the two groups. The third RCT, including 17 patients with inoperable
obstruction and a nasogastric tube,43 found that, for the 10 hospital-
ized patients, nausea was significantly lower (P � .05) in the scopol-
amine group, but there was no difference for pain. For both of these
two RCTs, although patients were not randomly assigned to hydra-
tion, patients receiving less hydration had significantly more nausea
(although hydration was strongly associated with other factors, such as
whether the patient was hospitalized). We did not find any RCTs
addressing the efficacy of anticholinergics (such as hyoscine) or
hydration. The evidence, based on two systematic reviews and two
RCTs did not support recommending corticosteroids as a treat-
ment option.39,52-54

In summary, given the diversity of options supported by evi-
dence and experts (surgery, stenting, decompression percutaneous
gastrostomy tube, nasogastric tube, or octreotide), patients should
be treated with one of these approaches during admission and then
assessed within 48 hours to determine whether the approach is
effective (Table 1).

Naeim et al

3908 © 2008 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY



AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS
OF INTEREST

Although all authors completed the disclosure declaration, the following
author(s) indicated a financial or other interest that is relevant to the subject
matter under consideration in this article. Certain relationships marked
with a “U” are those for which no compensation was received; those
relationships marked with a “C” were compensated. For a detailed
description of the disclosure categories, or for more information about
ASCO’s conflict of interest policy, please refer to the Author Disclosure
Declaration and the Disclosures of Potential Conflicts of Interest section in
Information for Contributors.
Employment or Leadership Position: None Consultant or Advisory
Role: None Stock Ownership: None Honoraria: Arash Naeim, Amgen
Inc, Pfizer Inc Research Funding: Arash Naeim, Amgen Inc, Genentech,
Bayer/Onyx, Pfizer Inc; Sydney M. Dy, Amgen Inc; Karl A. Lorenz,

Amgen Inc; Homayoon Sanati, Amgen Inc; Anne Walling, Amgen Inc;
Steven M. Asch, Amgen Inc Expert Testimony: None Other
Remuneration: None

AUTHOR CONTRIBUTIONS

Conception and design: Arash Naeim, Sydney M. Dy, Karl A. Lorenz,
Homayoon Sanati, Anne Walling, Steven M. Asch
Collection and assembly of data: Arash Naeim, Sydney M. Dy, Karl A.
Lorenz, Homayoon Sanati, Anne Walling
Data analysis and interpretation: Arash Naeim, Sydney M. Dy, Karl A.
Lorenz, Homayoon Sanati, Anne Walling, Steven M. Asch
Manuscript writing: Arash Naeim, Sydney M. Dy, Karl A. Lorenz,
Homayoon Sanati, Anne Walling, Steven M. Asch
Final approval of manuscript: Arash Naeim, Sydney M. Dy, Karl A.
Lorenz, Homayoon Sanati, Anne Walling, Steven M. Asch

REFERENCES

1. Morran C, Smith DC, Anderson DA, et al:
Incidence of nausea and vomiting with cytotoxic
chemotherapy: A prospective randomised trial of
antiemetics. Br Med J 1:1323-1324, 1979

2. Morrow GR, Lindke J, Black PM: Predicting
development of anticipatory nausea in cancer pa-
tients: Prospective examination of eight clinical char-
acteristics. J Pain Symptom Manage 6:215-223,
1991

3. Wilcox PM, Fetting JH, Nettesheim KM, et al:
Anticipatory vomiting in women receiving cyclo-
phosphamide, methotrexate, and 5-FU (CMF) adju-
vant chemotherapy for breast carcinoma. Cancer
Treat Rep 66:1601-1604, 1982

4. National Comprehensive Cancer Network: An-
tiemesis. http://www.nccn.org/professionals/physician_
gls/PDF/antiemesis.pdf

5. Hesketh PJ, Grunberg SM, Gralla RJ, et al:
The oral neurokinin-1 antagonist aprepitant for the
prevention of chemotherapy-induced nausea and
vomiting: A multinational, randomized, double-blind,
placebo-controlled trial in patients receiving high-
dose cisplatin—The Aprepitant Protocol 052 Study
Group. J Clin Oncol 21:4112-4119, 2003

6. Poli-Bigelli S, Rodrigues-Pereira J, Carides
AD, et al: Addition of the neurokinin 1 receptor
antagonist aprepitant to standard antiemetic therapy
improves control of chemotherapy-induced nausea
and vomiting: Results from a randomized, double-
blind, placebo-controlled trial in Latin America. Can-
cer 97:3090-3098, 2003

7. Vainio A, Auvinen A: Prevalence of symptoms
among patients with advanced cancer: An interna-
tional collaborative study—Symptom Prevalence
Group. J Pain Symptom Manage 12:3-10, 1996

8. Kris MG, Hesketh PJ, Somerfield MR, et al:
American Society of Clinical Oncology guideline for
antiemetics in oncology: Update 2006. J Clin Oncol
24:2932-2947, 2006

9. Roila F, Hesketh PJ, Herrstedt J: Prevention
of chemotherapy- and radiotherapy-induced emesis:
Results of the 2004 Perugia International Antiemetic
Consensus Conference. Ann Oncol 17:20-28, 2006

10. Teunissen SC, Wesker W, Kruitwagen C, et
al: Symptom prevalence in patients with incurable
cancer: A systematic review. J Pain Symptom Man-
age 34:94-104, 2007

11. National Comprehensive Cancer Network:
Palliative care. http://www.nccn.org/professionals/
physician_gls/PDF/palliative.pdf

12. Hesketh PJ, Kris MG, Grunberg SM, et al:
Proposal for classifying the acute emetogenicity of
cancer chemotherapy. J Clin Oncol 15:103-109,
1997

13. Gralla RJ, Osoba D, Kris MG, et al: Recom-
mendations for the use of antiemetics: Evidence-
based, clinical practice guidelines—American
Society of Clinical Oncology. J Clin Oncol 17:2971-
2994, 1999

14. Antiemetic Subcommittee of the Multina-
tional Association of Supportive Care in Cancer
(MASCC): Prevention of chemotherapy- and
radiotherapy-induced emesis: Results of Perugia
Consensus Conference. Ann Oncol 9:811-819, 1998

15. Navari RM, Reinhardt RR, Gralla RJ, et al:
Reduction of cisplatin-induced emesis by a selective
neurokinin-1-receptor antagonist: L-754,030 Anti-
emetic Trials Group. N Engl J Med 340:190-195,
1999

16. Schmoll HJ, Aapro MS, Poli-Bigelli S, et al:
Comparison of an aprepitant regimen with a
multiple-day ondansetron regimen, both with dexa-
methasone, for antiemetic efficacy in high-dose
cisplatin treatment. Ann Oncol 17:1000-1006, 2006

17. Warr DG, Grunberg SM, Gralla RJ, et al: The
oral NK(1) antagonist aprepitant for the prevention of
acute and delayed chemotherapy-induced nausea
and vomiting: Pooled data from 2 randomised,
double-blind, placebo controlled trials. Eur J Cancer
41:1278-1285, 2005

18. de Wit R, Herrstedt J, Rapoport B, et al: The
oral NK(1) antagonist, aprepitant, given with stan-
dard antiemetics provides protection against nausea
and vomiting over multiple cycles of cisplatin-based
chemotherapy: A combined analysis of two random-
ised, placebo-controlled phase III clinical trials. Eur J
Cancer 40:403-410, 2004

19. Hesketh PJ, Grunberg SM, Herrstedt J, et al:
Combined data from two phase III trials of the NK1
antagonist aprepitant plus a 5HT 3 antagonist and a
corticosteroid for prevention of chemotherapy-
induced nausea and vomiting: Effect of gender on
treatment response. Support Care Cancer 14:354-
360, 2006

20. Herrstedt J, Muss HB, Warr DG, et al: Efficacy
and tolerability of aprepitant for the prevention of
chemotherapy-induced nausea and emesis over
multiple cycles of moderately emetogenic chemo-
therapy. Cancer 104:1548-1555, 2005

21. Cubeddu LX, Pendergrass K, Ryan T, et al:
Efficacy of oral ondansetron, a selective antagonist
of 5-HT3 receptors, in the treatment of nausea and
vomiting associated with cyclophosphamide-based

chemotherapies: Ondansetron Study Group. Am J
Clin Oncol 17:137-146, 1994

22. Jantunen IT, Kataja VV, Muhonen TT, et al: An
overview of randomised studies comparing 5-HT3
receptor antagonists to conventional anti-emetics in
the prophylaxis of acute chemotherapy-induced
vomiting. Eur J Cancer 33:66-74, 1997

23. The Italian Group for Antiemetic Research:
Dexamethasone alone or in combination with on-
dansetron for the prevention of delayed nausea and
vomiting induced by chemotherapy. N Engl J Med
342:1554-1559, 2000

24. Warr DG, Hesketh PJ, Gralla RJ, et al: Efficacy
and tolerability of aprepitant for the prevention of
chemotherapy-induced nausea and vomiting in pa-
tients with breast cancer after moderately emeto-
genic chemotherapy. J Clin Oncol 23:2822-2830,
2005

25. Warr D, Wilan A, Venner P, et al: A random-
ised, double-blind comparison of granisetron with
high-dose metoclopramide, dexamethasone and di-
phenhydramine for cisplatin-induced emesis: An
NCI Canada Clinical Trials Group phase III trial. Eur J
Cancer 29A:33-36, 1992

26. Cheirsilpa A, Sinthusake T, Songsakkaesorn
A, et al: Comparison of ramosetron and granisetron
for the prevention of acute and delayed emesis in
cisplatin-based chemotherapy: A randomized con-
trolled trial. Jpn J Clin Oncol 35:695-699, 2005

27. del Giglio A, Soares HP, Caparroz C, et al:
Granisetron is equivalent to ondansetron for prophy-
laxis of chemotherapy-induced nausea and vomit-
ing: Results of a meta-analysis of randomized
controlled trials. Cancer 89:2301-2308, 2000

28. Jordan K, Hinke A, Grothey A, et al: Granis-
etron versus tropisetron for prophylaxis of acute
chemotherapy-induced emesis: A pooled analysis.
Support Care Cancer 13:26-31, 2005

29. Koo WH, Ang PT: Role of maintenance oral
dexamethasone in prophylaxis of delayed emesis
caused by moderately emetogenic chemotherapy.
Ann Oncol 7:71-74, 1996

30. Systemic Treatment Disease Site Group: Use
of 5-HT3 receptor antagonists in patients receiving
moderately or highly emetogenic chemotherapy.
Practice guideline No. 12-3. Toronto, Ontario, Can-
ada, Cancer Care Ontario, 2003

31. GelingO,EichlerHG:Should5-hydroxytryptamine-
3 receptor antagonists be administered beyond 24
hours after chemotherapy to prevent delayed eme-
sis? Systematic re-evaluation of clinical evidence
and drug cost implications. J Clin Oncol 23:1289-
1294, 2005

Recommendations for Cancer Nausea and Vomiting

www.jco.org © 2008 by American Society of Clinical Oncology 3909



32. Lindley C, Goodin S, McCune J, et al: Preven-
tion of delayed chemotherapy-induced nausea and
vomiting after moderately high to highly emetogenic
chemotherapy: Comparison of ondansetron, pro-
chlorperazine, and dexamethasone. Am J Clin Oncol
28:270-276, 2005

33. Cancer Care Ontario: The role of
neurokinin-1 receptor antagonists in the preven-
tion of emesis due to high-dose cisplatin. http://
www.cancercare.on.ca/pdf/pebc12-4f.pdf

34. Ioannidis JP, Hesketh PJ, Lau J: Contribution of
dexamethasone to control of chemotherapy-induced
nausea and vomiting: A meta-analysis of randomized
evidence. J Clin Oncol 18:3409-3422, 2000

35. Ezzo JM, Richardson MA, Vickers A, et al:
Acupuncture-point stimulation for chemotherapy-
induced nausea or vomiting. Cochrane Database
Syst Rev 2:CD002285, 2006

36. Ezzo J, Vickers A, Richardson MA, et al:
Acupuncture-point stimulation for chemotherapy-
induced nausea and vomiting. J Clin Oncol 23:7188-
7198, 2005

37. Ezzo J, Streitberger K, Schneider A: Cochrane
systematic reviews examine P6 acupuncture-point
stimulation for nausea and vomiting. J Altern Com-
plement Med 12:489-495, 2006

38. Shen J, Wenger N, Glaspy J, et al: Electroacu-
puncture for control of myeloablative chemotherapy-
induced emesis: A randomized controlled trial. JAMA
284:2755-2761, 2000

39. Glare P, Pereira G, Kristjanson LJ, et al: Sys-
tematic review of the efficacy of antiemetics in the
treatment of nausea in patients with far-advanced
cancer. Support Care Cancer 12:432-440, 2004

40. Critchley P, Plach N, Grantham M, et al:
Efficacy of haloperidol in the treatment of nausea
and vomiting in the palliative patient: A systematic
review. J Pain Symptom Manage 22:631-634, 2001

41. Bruera E, Moyano JR, Sala R, et al: Dexameth-
asone in addition to metoclopramide for chronic
nausea in patients with advanced cancer: A random-
ized controlled trial. J Pain Symptom Manage 28:
381-388, 2004

42. McNicol E, Horowicz-Mehler N, Fisk RA, et al:
Management of opioid side effects in cancer-related
and chronic noncancer pain: A systematic review. J
Pain 4:231-256, 2003

43. Ripamonti C, Mercadante S, Groff L, et al:
Role of octreotide, scopolamine butylbromide, and
hydration in symptom control of patients with inop-
erable bowel obstruction and nasogastric tubes: A
prospective randomized trial. J Pain Symptom Man-
age 19:23-34, 2000

44. Tilney HS, Lovegrove RE, Purkayastha S, et al:
Comparison of colonic stenting and open surgery for
malignant large bowel obstruction. Surg Endosc
21:225-233, 2007

45. Dormann A, Meisner S, Verin N, et al: Self-
expanding metal stents for gastroduodenal malig-
nancies: Systematic review of their clinical
effectiveness. Endoscopy 36:543-550, 2004

46. Feuer DJ, Broadley KE, Shepherd JH, et al:
Systematic review of surgery in malignant bowel
obstruction in advanced gynecological and gastroin-
testinal cancer: The Systematic Review Steering
Committee. Gynecol Oncol 75:313-322, 1999

47. Cannizzaro R, Bortoluzzi F, Valentini M, et al:
Percutaneous endoscopic gastronomy as a decom-
pressive technique in bowel obstruction due to a

abdominal carcinomatosis. Endoscopy 27:317-320,
1995

48. Campagnutta E, Cannizzaro R, Gallo A, et al:
Palliative treatment of upper intestinal obstruction
by gynecological malignancy: The usefulness of
percutaneous endoscopic gastrostomy. Gynecol
Oncol 62:103-105, 1996

49. Cancer Care Ontario: The role of octreotide in
the management of patients with cancer. http://
www.cancercare.on.ca/pdf/pebc12-7f.pdf

50. Mystakidou K, Tsilika E, Kalaidopoulou O, et
al: Comparison of octreotide administration vs con-
servative treatment in the management of inopera-
ble bowel obstruction in patients with far advanced
cancer: A randomized, double- blind, controlled clin-
ical trial. Anticancer Res 22:1187-1192, 2002

51. Mercadante S, Ripamonti C, Casuccio A, et al:
Comparison of octreotide and hyoscine butylbro-
mide in controlling gastrointestinal symptoms due
to malignant inoperable bowel obstruction. Support
Care Cancer 8:188-191, 2000

52. Feuer DJ, Broadley KE: Corticosteroids for the
resolution of malignant bowel obstruction in ad-
vanced gynaecological and gastrointestinal cancer.
Cochrane Database Syst Rev 2:CD001219, 2000

53. Laval G, Girardier J, Lassauniere JM, et al: The
use of steroids in the management of inoperable
intestinal obstruction in terminal cancer patients: Do
they remove the obstruction? Palliat Med 14:3-10,
2000

54. Hardy J, Ling J, Mansi J, et al: Pitfalls in
placebo-controlled trials in palliative care: Dexa-
methasone for the palliation of malignant bowel
obstruction. Palliat Med 12:437-442, 1998

■ ■ ■

Appendix

The Appendix is included in the full-text version of this article, available online at www.jco.org. It is not included in the PDF version
(via Adobe® Reader®).

Naeim et al

3910 © 2008 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY


